Kaempferol ameliorates H9N2 swine influenza virus-induced acute lung injury by inactivation of TLR4/MyD88-mediated NF-κB and MAPK signaling pathways.
Kaempferol, a very common type of dietary flavonoids, has been found to exert antioxidative and anti-inflammatory properties. The purpose of our investigation was designed to reveal the effect of kaempferol on H9N2 influenza virus-induced inflammation in vivo and in vitro. In vivo, BALB/C mice were infected intranasally with H9N2 influenza virus with or without kaempferol treatment to induce acute lung injury (ALI) model. In vitro, MH-S cells were infected with H9N2 influenza virus with or without kaempferol treatment. In vivo, kaempferol treatment attenuated pulmonary edema, the W/D mass ratio, pulmonary capillary permeability, myeloperoxidase (MPO) activity, and the numbers of inflammatory cells. Kaempferol reduced ROS and Malondialdehyde (MDA) production, and increased the superoxide dismutase (SOD) activity. Kaempferol also reduced overproduction of TNF-α, IL-1β and IL-6. In addition, kaempferol decreased the H9N2 viral titre. In vitro, ROS, MDA, TNF-α, IL-1β and IL-6 was also reduced by kaempferol. Moreover, our data showed that kaempferol significantly inhibited the upregulation of toll-like receptor 4 (TLR4), myeloid differentiation factor 88 (MyD88), phosphorylation level of IκBα and nuclear factor-κB (NF-κB) p65, NF-κB p65 DNA binding activity, and phosphorylation level of MAPKs, both in vivo and in vitro. These results suggest that kaempferol exhibits a protective effect on H9N2 virus-induced inflammation via suppression of TLR4/MyD88-mediated NF-κB and MAPKs pathways, and kaempferol may be considered as an effective drug for the potential treatment of influenza virus-induced ALI.